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DETAILED ACTION 



Specification Rejections - 35 USC § 112 



The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 



The spacing of the lines of the specification is such as to make reading and entry of 
amendments difficult. New application papers with lines double spaced on good quality paper 
are required. 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 4-6 and 10-18 are rejected under 35 U.S.C. 102(b) as being fully anticipated by 

Reber. 

Referring to claims 4, 10, 13 and 16, Reber teaches for example, a product by the method 
of manufacturing or the method of manufacturing, which provides as depicted in FIG. 1 a, a 
semiconductor substrate 10, here silicon is shown, having formed on one major surface 12 (the 
front surface) thereof a coating 14. A coating 16 may optionally be provided on the back major 
surface 18 for aesthetic purposes (column 3 lines 15-19). The coating 14 (and 16) comprises any 



Claim Rejections - 35 USC § 102 
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material that is capable of being patterned to micrometer and submicrometer dimensions so as to 
diffract incident light. Exemplary of such materials are metals, such as gold, aluminum, silver, 
titanium, nickel, tantalum and the like, and dielectrics such as oxides, particularly inorganic 
oxides such as silicon dioxide, and photoresists. The material may be reflective, such as a metal 
as described above so as to provide an additional decorative effect arising from the presence of 
the metal itself, or the material may be transparent, so long as it may be suitably patterned as 
described above (column 3, lines 27-37). Next, the coating is patterned, employing conventional 
lithographic techniques. While many such techniques are available, electron beam lithography is 
preferred because it is capable of generating the requisite pattern dimensions. Electron beam 
technology permits the pattern generation of a mask, using an e-beam resist. The mask is then 
employed in conjunction with a conventional photoresist layer on the substrate coating to be 
patterned, with exposure of the masked photoresist, for example, to optical radiation 
incrementally stepped across the resist-coated wafer. Alternatively, e-beam technology permits 
the use of direct- writing the desired pattern in the substrate coating (column 3, lines 52-64). 
Continuing in the description of the process of fabricating the decorative article of manufacture 
of the invention employing the mask approach, a photoresist layer 20 is deposited on the coating 
14, as shovm in FIG. la. A positive photoresist, such as Shipley AZ 1350, may be employed, 
since in such materials, regions exposed to actinic radiation to form the pattern are cross-linked 
(polymerized) relative to unexposed regions. However, negative resists may also be suitably 
employed in the practice of the invention. A reticle (not shown) containing the desired pattern is 
used in the direct step on wafer process to provide regions in the photoresist layer 20 which 
replicate regions in the reticle. Following exposure to actinic radiation, exposed regions are then 
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removed, such as by a wet process (chemical etching) or a dry process (plasma etching). The 
removed regions thereby expose underlying portions of the coating 14 through openings 22, 
shown in FIG. lb. The exposed portions of the coating 14 are then etched, either chemically, 
such as with an appropriate acid (metal coating) or solvent (photoresist coating), or with plasma, 
to generate a relief pattern. The etching advantageously removes material all the way to the 
surface 12 of the substrate 10, further extending the openings 22, as shown in FIG. Ic. 
Alternatively, the etching may remove only a portion of the exposed regions, so long as the 
openings are of sufficient depth such that, in conjunction with the width of the lines 26 thus 
produced, the relief is of sufficient dimension so as to provide diffraction of incident light. The 
remaining photoresist layer employed in the lithographic process is removed with a suitable 
solvent, leaving a patterned series of lines 26 in the coating 14, as seen in cross-section in FIG. 
Id and in plan view in FIG. 2 (columns 4-5, lines 43-68 and 1-13). Alternatively, the photoresist 
layer 20 may be deposited directly on the substrate 10 and patterned as above to form openings 
22. The coating 14 may then be deposited over the entire photoresist layer, including the 
openings 22. Then, employing well-known "lift-off techniques, the photoresist may be 
removed, taking with it the coating filling the openings, thereby providing the patterned coating 
on the substrate (column 5, lines 14-22). A transparent layer 28 is then deposited over at least 
the patterned coating 14 on the substrate 10, as shown in FIG. Id, to form the finished product. 
Such a layer must be durable in order to protect the underlying coating 14 against scratches, 
abrasion, etc., and may comprise a transparent oxide, such as silicon dioxide or silica-based 
glass, or a transparent plastic, such as a polyurethane or a polyimide. The deposition of such 
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materials is well-known (column 6, lines 1-9). The layer 28 is substantially transparent, in order 
to permit the maximum diffraction effect to be perceived (column 6, lines 16-18). 

Referring to claim 5, 11, 14 and 17, Reber further teaches for example, the use of 
different mediums such as the coating 14 (and 16) comprises any material that is capable of 
being patterned to micrometer and submicrometer dimensions so as to diffract incident light. 
Exemplary of such materials are metals, such as gold, aluminum, silver, titanium, nickel, 
tantalum and the like, and dielectrics such as oxides, particularly inorganic oxides such as silicon 
dioxide, and photoresists. The material may be reflective, such as a metal as described above so 
as to provide an additional decorative effect arising from the presence of the metal itself, or the 
material may be transparent, so long as it may be suitably patterned as described above (column 
3, lines 27-37). Also, a transparent layer 28 is then deposited over at least the patterned coating 
14 on the substrate 10, as shown in FIG. Id, to form the finished product. Such a layer must be 
durable in order to protect the underlying coating 14 against scratches, abrasion, etc., and may 
comprise a transparent oxide, such as silicon dioxide or silica-based glass, or a transparent 
plastic, such as a polyurethane or a polyimide. The deposition of such materials is well-knovra 
(column 6, lines 1-9). The layer 28 is substantially transparent, in order to permit the maximum 
diffraction effect to be perceived (column 6, lines 16-18). It is fundamental that the different 
materials possess different indices of refraction because of the different innate properties of 
materials. 

Referring to claim 6, 12, 15 and 18, Reber further teaches for example, the use of 
different mediums such as the coating 14 (and 16) comprises any material that is capable of 
being patterned to micrometer and submicrometer dimensions so as to diffract incident light. 
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Exemplary of such materials are metals, such as gold, aluminum, silver, titanium, nickel, 
tantalum and the like, and dielectrics such as oxides, particularly inorganic oxides such as silicon 
dioxide, and photoresists. The material may be reflective, such as a metal as described above so 
as to provide an additional decorative effect arising from the presence of the metal itself, or the 
material may be transparent, so long as it may be suitably patterned as described above (colunm 
3, lines 27-37). Also, a transparent layer 28 is then deposited over at least the patterned coating 
14 on the substrate 10, as shown in FIG. Id, to form the finished product. Such a layer must be 
durable in order to protect the underlying coating 14 against scratches, abrasion, etc., and may 
comprise a transparent oxide, such as silicon dioxide or silica-based glass, or a transparent 
plastic, such as a polyurethane or a polyimide. The deposition of such materials is well-known 
(column 6, lines 1-9). The layer 28 is substantially transparent, in order to permit the maximum 
diffraction effect to be perceived (column 6, lines 16-18). It would be inherent to design a 
product with differing mediums wherein medium 1 possesses a higher index of refraction than 
that of medium 2 and manufacture by using different materials according to said design because 
such traits are desirable in order to trap light in waveguides and fiber optics. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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Claims 1-3, 7-9 and 19-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Reber in view of Mersereau et al. 

Referring to claims 1, 7 and 19, Reber teaches for example, a product by the method of 
manufacturing or the method of manufacturing, w^hich provides as depicted in FIG. la, a 
semiconductor substrate 10, here silicon is shown, having formed on one major surface 12 (the 
front surface) thereof a coating 14. A coating 16 may optionally be provided on the back major 
surface 18 for aesthetic purposes (column 3 lines 15-19). The coating 14 (and 16) comprises any 
material that is capable of being patterned to micrometer and submicrometer dimensions so as to 
diffract incident light. Exemplary of such materials are metals, such as gold, aluminum, silver, 
titanium, nickel, tantalum and the like, and dielectrics such as oxides, particularly inorganic 
oxides such as silicon dioxide, and photoresists. The material may be reflective, such as a metal 
as described above so as to provide an additional decorative effect arising from the presence of 
the metal itself, or the material may be transparent, so long as it may be suitably patterned as 
described above (column 3, lines 27-37). Next, the coating is patterned, employing conventional 
lithographic techniques. While many such techniques are available, electron beam lithography is 
preferred because it is capable of generating the requisite pattern dimensions. Electron beam 
technology permits the pattern generation of a mask, using an e-beam resist. The mask is then 
employed in conjunction with a conventional photoresist layer on the substrate coating to be 
patterned, wdth exposure of the masked photoresist, for example, to optical radiation 
incrementally stepped across the resist-coated wafer. Alternatively, e-beam technology permits 
the use of direct- writing the desired pattern in the substrate coating (column 3, lines 52-64). 
Continuing in the description of the process of fabricating the decorative article of manufacture 
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of the invention employing the mask approach, a photoresist layer 20 is deposited on the coating 
14, as shown in FIG. la. A positive photoresist, such as Shipley AZ 1350, may be employed, 
since in such materials, regions exposed to actinic radiation to form the pattern are cross-linked 
(polymerized) relative to unexposed regions. However, negative resists may also be suitably 
employed in the practice of the invention. A reticle (not shown) containing the desired pattern is 
used in the direct step on wafer process to provide regions in the photoresist layer 20 which 
replicate regions in the reticle. Following exposure to actinic radiation, exposed regions are then 
removed, such as by a wet process (chemical etching) or a dry process (plasma etching). The 
removed regions thereby expose underlying portions of the coating 14 through openings 22, 
shown in FIG. lb. The exposed portions of the coating 14 are then etched, either chemically, 
such as with an appropriate acid (metal coating) or solvent (photoresist coating), or with plasma, 
to generate a relief pattern. The etching advantageously removes material all the way to the 
surface 12 of the substrate 10, further extending the openings 22, as shown in FIG. Ic. 
Alternatively, the etching may remove only a portion of the exposed regions, so long as the 
openings are of sufficient depth such that, in conjunction with the width of the lines 26 thus 
produced, the relief is of sufficient dimension so as to provide diffraction of incident light. The 
remaining photoresist layer employed in the lithographic process is removed with a suitable 
solvent, leaving a patterned series of lines 26 in the coating 14, as seen in cross-section in FIG. 
Id and in plan view in FIG. 2 (columns 4-5, lines 43-68 and 1-13). Alternatively, the photoresist 
layer 20 may be deposited directly on the substrate 10 and patterned as above to form openings 
22. The coating 14 may then be deposited over the entire photoresist layer, including the 
openings 22. Then, employing well-known "lift-off techniques, the photoresist may be 
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removed, taking with it the coating filling the openings, thereby providing the patterned coating 
on the substrate (column 5, lines 14-22). A transparent layer 28 is then deposited over at least 
the patterned coating 14 on the substrate 10, as shown in FIG. Id, to form the finished product. 
Such a layer must be durable in order to protect the underlying coating 14 against scratches, 
abrasion, etc., and may comprise a transparent oxide, such as silicon dioxide or silica-based 
glass, or a transparent plastic, such as a polyurethane or a polyimide. The deposition of such 
materials is well-known (column 6, lines 1-9). The layer 28 is substantially transparent, in order 
to permit the maximum diffi-action effect to be perceived (column 6, lines 16-18). 
However, Reber fails to teach a first medium at least partially forming a first layer and a second 
layer of the optical device, the first layer having a plurality of periodically spaced protruding 
portions surrounded by concave portions having a depth less than the thickness of the first 
medium or defining a plurality of periodically spaced concave portions, the concave portions 
having a depth less than the thickness of the first medium. 

Mersereau et al. teaches for example, etching results in the formation of a pattern of notches 25 
shown in FIG. 3, and after the etching, the remaining photoresist layer 12 of FIG. 2 is removed. 
Referring to FIGS. 4 and 8, the pattern of notches 25 may have the shape of interconnected 
annuli which define an array of cylindrical segments 26 (column 2, lines 40-45). 
Therefore, it would have been obvious to one skilled in the art at the time the invention was 
made to provide a product by the method of manufacturing or the method of manufacturing 
having a first medium at least partially forming a first layer and a second layer of the optical 
device, the first layer having a plurality of periodically spaced protruding portions surrounded by 
concave portions having a depth less than the thickness of the first medium or defining a 
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plurality of periodically spaced concave portions, the concave portions having a depth less than 
the thickness of the first medium because these characteristics provide optical characteristics 
which can be obtained for light beams of desired wavelengths and polarization directions. 

Referring to claims 2, 8 and 20, Reber fiirther teaches for example, the use of different 
mediums such as the coating 14 (and 16) comprises any material that is capable of being 
patterned to micrometer and submicrometer dimensions so as to diffract incident light. 
Exemplary of such materials are metals, such as gold, aluminum, silver, titanium, nickel, 
tantalum and the like, and dielectrics such as oxides, particularly inorganic oxides such as silicon 
dioxide, and photoresists. The material may be reflective, such as a metal as described above so 
as to provide an additional decorative effect arising from the presence of the metal itself, or the 
material may be transparent, so long as it may be suitably patterned as described above (column 
3, lines 27-37). Also, a transparent layer 28 is then deposited over at least the patterned coating 
14 on the substrate 10, as shown in FIG. Id, to form the finished product. Such a layer must be 
durable in order to protect the underlying coating 14 against scratches, abrasion, etc., and may 
comprise a transparent oxide, such as silicon dioxide or silica-based glass, or a transparent 
plastic, such as a polyurethane or a polyimide. The deposition of such materials is well-known 
(column 6, lines 1-9). The layer 28 is substantially transparent, in order to permit the maximum 
diffraction effect to be perceived (column 6, lines 16-18). It is fundamental that the different 
materials possess different indices of refraction because of the different innate properties of 
materials. 

Referring to claims 3, 9 and 21, Reber ftirther teaches for example, the use of different 
mediums such as the coating 14 (and 16) comprises any material that is capable of being 
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patterned to micrometer and submicrometer dimensions so as to diffract incident light. 
Exemplary of such materials are metals, such as gold, aluminum, silver, titanium, nickel, 
tantalum and the like, and dielectrics such as oxides, particularly inorganic oxides such as silicon 
dioxide, and photoresists. The material may be reflective, such as a metal as described above so 
as to provide an additional decorative effect arising from the presence of the metal itself, or the 
material may be transparent, so long as it may be suitably patterned as described above (column 
3, lines 27-37). Also, a transparent layer 28 is then deposited over at least the patterned coating 
14 on the substrate 10, as shown in FIG. Id, to form the finished product. Such a layer must be 
durable in order to protect the underlying coating 14 against scratches, abrasion, etc., and may 
comprise a transparent oxide, such as silicon dioxide or silica-based glass, or a transparent 
plastic, such as a polyurethane or a polyimide. The deposition of such materials is well-known 
(column 6, lines 1-9). The layer 28 is substantially transparent, in order to permit the maximum 
diffraction effect to be perceived (column 6, lines 16-18). It would be inherent to design a 
product with differing mediums wherein medium 1 possesses a higher index of refraction than 
that of medium 2 and manufacture by using different materials according to said design because 
such traits are desirable in order to trap light in waveguides and fiber optics. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph Martinez whose telephone number is 703-305-0577. The 
examiner can normally be reached on T-Th 7:30 AM to 6:00 PM. 
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If attempts to reach the examiner by telephone are unsuccessftil, the examiner's 
supervisor, Georgia Epps can be reached on 703-308-4883. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-308-7724 for regular 
communications and 703-308-7724 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-4883. 




September 5, 2002 




Hung Xyan Dang 
Primary Ejcaniiner 



